PRENATAL closure or narrowing of the foramen ovale is an uncommon cardiac anomaly usually associated with neonatal death. Such cases afford a unique opportunity to study the effects of reducing a major intracardiac shunt normally present in fetal life. The current study demonstrates new consequences of reducing this shunt.
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In late gestation, about one half of the blood reaching the right atrium normally passes to the left atrium through the foramen ovale.' When this flow is reduced by premature narrowing of the foramen ovale, the diverted blood presumably passes into the right ventricle, increasing the output of that chamber. From this point, blood must pass through the pulmonary circuit or through the still patent ductus arteriosus. Normally, flow through the ductus is more than twice that through the lesser circulation.1 Unless fetal narrowing of the foramen ovale greatly increases pulmonary flow, blood flow into the left atrium and ventricle would be expected to be decreased. Most cases of narrowed or closed foramen ovale reported to date have had features suggesting this hemodynamic pattern. All but three of the published cases have had a hypoplastic left atrium and ventricle, the low capacity of these chambers suggesting a reduced volume of prenatal blood flow.2-4 Most of the clinical features of these cases have resembled the "hypoplastic left heart syndrome."5
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7:3'39 siderin deposits in the liver and spleen suggested that the congestion had been of some duration (table 1) If the chambers of the left heart were normal in the current cases, why did the infants die? Abnormalities in the pulmonary arteries and in chambers of the right heart offer a partial explanation. Right atrial and ventricular enlargement suggests an increased capacity for these chambers before birth. Increased capacity is presumably related to an increased output as blood normally passing through the foramen ovale is diverted into the right ventricle. The observed right ventricular hypertrophy and the increased muscle mass about the pulmonary arteries suggest that the increased output of the right heart was associated with antenatal hypertension in the lesser circulation. These same right heart and pulmonary vascular changes are seen in infants with primary hypoplasia of the left heart in whom right heart output is also presumably increased before birth.",' 12 In both groups, it is postulated Circulation, Volume XXX, November 1964 that the hypertrophied pulmonary arterial muscle is responsible for an increased pulmonary vascular resistance after birth, with consequent low pulmonary blood flow and generalized cyanosis.
The right-sided cardiac. failure so evident in these cases after birth may also have existed in late fetal life. Soft tissue edema was noted at birth in several of the cases. Deposits of hemosiderin in spleen and liver of four of the cases are an additional indication that the visceral congestion recorded at necropsy may have developed before birth. Prenatal visceral congestion was also suggested by the renal glomerular enlargement found in four of the infants. 8 The clinical course of case 7 poses questions about the natural history of the anomaly. The infant lived for 3 weeks and might well have survived indefinitely if complications of a tracheo-esophageal fistula had not supervened. It is unclear how many such asymptomatic cases escape clinical attention or how such cases differ from those dying in the neonatal period. In the symptomatic group, therapy logically might be directed toward a reduction of pulmonary vascular resistance. Since the means for reducing this resistance are currently not available, an attempt might be made to reduce pressures in the right heart chambers during the critical period of neonatal right ventricular failure. A procedure such as that devised by Blalock and Hanlon to create a sizable interatrial shunt might permit survival through the period when pulmonary vascular resistance should be decreasing.13
Summary
In the current study cases 
